Effect of advanced age on the induction by androgen or thyroid hormone of epidermal growth factor and epidermal growth factor mRNA in the submandibular glands of C57BL/6 male mice.
We have compared the responsiveness of the submandibular glands of mature (12 month old) and senescent (26-28 month old) male C57BL/6 mice to dihydrotestosterone (DHT) or triiodothyronine (T3) in terms of steady state levels of epidermal growth factor (EGF) protein and EGF mRNA. Northern blot analyses did not disclose any differences with age in the apparent sizes of EGF mRNA species. In untreated animals, submandibular glands of 26-28-month-old mice contained approximately 50% less EGF, and 75% less EGF mRNA than those of 12-month-old males. With advanced age, there was a 20% reduction in the absolute volume of the granular convoluted tubule (GCT) compartment, which is the exclusive site of EGF and EGF mRNA in the gland. In general, GCTs of old mice were composed of smaller cells with fewer secretion granules, but there was considerable cell-to-cell variation. In addition, there was greater variation in the intensity of immunocytochemical staining for EGF in senescent GCT cells, which also gave a lower and more variable in situ hybridization signal for EGF mRNA. After hormonal stimulation for 1 week with either tri-iodothyronine (T3) or dihydrotestosterone (DHT), EGF protein concentration in the glands was induced to the same level at both ages. However, EGF mRNA was 50% less abundant in old hormonally stimulated glands, compared to similarly treated young ones. Although many GCT cells in treated glands of senescent males respond to hormonal stimulation by increases in size and in content of secretion granules, there was cell-to-cell variation in responsiveness, especially after treatment with T3. These findings indicate that the decreases seen in the entire gland in EGF and EGF mRNA are caused by a wide-spread deterioration of the GCT cells themselves, which apparently can be reversed in many but not all GCT cells by stimulation with supraphysiologic doses of either T3 or DHT.